




























DQG WKH UHVLGXDO ZDWHU ZHUH PHDVXUHG E\ DQ DWRPLF DEVRUSWLRQ VSHFWURPHWU\ DIWHU D JLYHQ WLPH 7KH
WHPSHUDWXUHRIWKHFRROLQJIOXLGIORZHGWKURXJKWKHSLSHZDVUHJXODWHGEHORZ.XVLQJDFRQYHQWLRQDO
FRROLQJGHYLFH7KHFHVLXPFRQFHQWUDWLRQ LQ WKHIRUPHG LFHZDVIRXQG WREHPRUHWLPHV ORZHU WKDQ
WKDW LQ WKH LQLWLDO VLPXODWHG ZDVWH ZDWHU 7KH VDPH UHVXOWV ZHUH REWDLQHG IRU ZDVWH ZDWHU ZLWK DGGHG
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)LJ  3KRWR RI WKH H[SHULPHQWDO
DSSDUDWXV
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Fig. 4 ([DPSOHRI WKHLFHSURGXFHG
LQWKHIUHH]LQJYHVVHO5XQ1R 
Table 1. Typical example of freezing tests for contaminated water containing 
non-radioactive cesium. 
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ࢆ୚࠼ࡿࡇ࡜࡟ࡼࡾ DFࢆ ௨ୖ࡟ࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࠋ࡞࠾㸪ᅇ┠ࡢヨ㦂࡛ DFࡢ
್ࡀపࡃ࡞ࡗࡓࡢࡣ〇ị୰࡟ịࡢ᭱ୖ㒊࡟⃰⦰ࡋࡓᶍᨃởᰁỈࡢ୍㒊ࡀὶࢀ㎸ࢇࡔࡇ࡜࡟ࡼ




























































 ヨ㦂⤖ᯝࡢ୍౛ࢆ 7DEOH࡟♧ࡍࠋị୰ࡢ &V⃰ᗘࡣ㸪෾⤖ࡀ⤊ࢃࡾᮍ෾⤖ᾮࢆᅇ཰ࡋࡓ
ࡢࡕ㸪ῶᐜ໬ヨ㦂ᐜჾෆ࡛ịࢆ⼥ゎࡉࡏ࡚㸪⼥ゎᾮࢆศูᅇ཰ࡋࡓࡶࡢࢆ ᐃࡋࡓࠋ⼥ゎᾮ








᪉ྥ࡟ྥ࠿ࡗ࡚ DF ್ࡣ  ࠿
ࡽ  ࡬࡜኱ࡁࡃ࡞ࡿࡇ࡜ࡀ▱
7DEOH([DPLQDWLRQ UHVXOW IRU WKH FRQWDPLQDWHGZDWHUXVHG
UDGLRDFWLYHFHVLXP&V
LQLWLDOZDWHU     
QRQIUHH]LQJZDWHU    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㹼ࡣ <ࡲࡓࡣ 6U༢⊂࡛ࡢヨ㦂⤖ᯝ࡛࠶ࡾ㸪ࡣ ࡛ᚓࡽࢀࡓịࢆ⼥
࠿ࡋ㸪ࡇࢀࢆ෌ᗘ෾⤖ࡋࡓ㝿ࡢ⤖ᯝ࡛࠶ࡿࠋ㸨༳ࢆ௜ࡅࡓ DF ࡢ್ࡣ  ᅇࡢ෾⤖࡛ᚓࡽࢀࡓ
㝖ᰁಀᩘࢆ♧ࡍࠋ
 7DEOH࠿ࡽศ࠿ࡿࡼ࠺࡟ 6Uᡈ࠸ࡣ<ࡢࡳࢆྵࡴᶍᨃởᰁỈ࡛ࡶ &V༢⊂ࡢሙྜ࡜ྠࣞ࣋ࣝ
ࡢ㝖ᰁಀᩘࡀᚓࡽࢀࡓࠋࡲࡓ㸪 ࡜  ࡛ࡢヨ㦂⤖ᯝࡀ♧ࡍࡼ࠺࡟㸪 ᅇࡢ㐃⥆ࡋࡓ &V
Ỉ⁐ᾮࡢ෾⤖࡟ࡼࡾ㝖ᰁಀᩘࡣ⣙  ㏆ࡃࡲ࡛㐩ࡋ㸪ᮏἲࡢ᭷ຠᛶࡀ☜ㄆࡉࢀࡓࠋ᭦࡟㸪
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Fig. 9 Photos of ice formed for various concentration of
NaCl. 
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)LJ  (IIHFW RI WKH FRQFHQWUDWLRQ RI1D&O
IRUGHFRQWDPLQDWLRQIDFWRURIVRGLXP 







































































Fig. 10 Photos of ices formed in the contaminated 
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